From our DFT calculations of Ibuprofen drug (IBF) and other related molecules such as 2-Phenylpropanoic acid (2-PPA) and 3-Phenylpropanoic acid (3-PPA), it has been found that the ionization potential energies of their anions are decreased strongly, with respect to their values in the molecular forms, rendering them as spontaneous electron donor which can compensate the electron deficiency for the positive cancer cells. Time dependent calculations show good coincidence with the experimental absorption spectra. Some complexes of IBF are prepared with Cu ++ and Zn ++ ions. The ratio between the M ++ and the ligand (IBF) is 1:2 which has been verified by atomic absorption spectra and elemental analyses. Their spectral studies have been performed in different solvents of different polarities. The metabolite products of IBF have been studied from DFT calculations point of view and it has been concluded that the consistency of the ionization constants and the electron affinities of them with those of the nucleic acid bases prevents the electron transfer between them therefore they are safe for the human body from cancer diseases.
Experimental Work

Apparatuses
All melting points of the studied compounds have been determined on a Gallen-Kamp melting point apparatus.
The elemental analyses (C, H, N) were determined using Elementer Analyses system (GmbH, Donaustr-7, D-63452) Hanau, (Germany).
The electronic absorption spectra of the studied compounds had been scanned by uv-2011 PC, uv-vis scanning spectrophotometer (Shimadzu) using 1 cm matched silica cells.
The atomic absorption spectra of the complexes were studied by using an atomic absorption spectrophotometer (Buck Scientific Model 210 GVP).
Materials and Methods
All materials supplied to our experimental work were bought from the different companies without further purification. Ibuprofen (IBF) was bought from Sigma Aldrich and 2-Phenylpropanoic acid (2-PPA) was bought from Alfa Aesar as well as 3-Phenylpropanoic acid (3-PPA).
Ibuprofen (2.06 g, 0.01 moles) was allowed to be dissolved in a solution of potassium bicarbonate (1.10 g, 0.011 mole) in 80 ml of water. During stirring the solution, CuSO 4 ·5H 2 O was added slowly (1.25 g, 0.005 mole) in 10 ml of water. The mixture was allowed to be stirred for 30 minutes. The aquamarine precipitated and was collected, washed with water followed by ethanol, and then recrystallized from ether. The product was air-dried, [10] .
2.0 Mmoles (0.412 g) of ibuprofen react with 2.0 mmoles (0.112 g) of KOH dissolved in 20 mL of distilled water, to give the potassium salt of the ligand. Then 1.0 mmole (0.2195 g) of Zn(CH 3 COO) 2 ·2H 2 O (aqueous solution) was added during stirring. The white needle precipitated and collected by filtration, washed several times with distilled water and acetone, then dried in vacuum, [11] . The melting points of the studied compounds have been presented in Table 1 .
From elemental analysis, Table 2 , and atomic absorption spectra, Table 3 it has been shown that the ratio between metal ions, Cu ++ or Zn ++ with IBF ligand is 1:2 in their complexes.
Method of Calculations
Spectral Constants
The absolute intensity of band absorption can be calculated and it has been shown that Einstein transition probabilities coefficients, [12] [13] of the emission, A, and the absorption, B, between two electronic states i.e. the 
where: 
Mulliken related the quantity B if to the Oscillator strength, F, which is the measure of the intensity. 
Results and Discussion
Spectroscopic Studies
Ibuprofen, 2 (4-isobutylphenylpropanoic acid (IBF), is a non-steroidal anti-inflammatory drug (NSAID) which can be used for relieving pain, antipyretic and anti-inflammatory. About 60% of patients improve with any given NSAID and it is advised that if one does not work that another can be used. Ibuprofen may be considered as weak anti-inflammatory than other NSAIDs. IBF molecule has two conformers R and S as shown in the following Figure 1 . Ibuprofen has a particularly interesting property, and it can exist as a pair of optical isomers that are mirror images of each other. These mirror images are non-super-imposable, which are mirror images but not identical. This mirror image property occurs in molecules that have asymmetric carbon atom. The two optical isomers of ibuprofen are identified by the prefixes R − (Levo Rotatory) and S + (Dextro Rotatory). DFT calculations have been performed according to El-Shahawy, [12] [13] using the basis set 6-31**G.
From the previous Table 4 , it has been shown that the energy difference between the S and R forms is very small being equal to 0.02839 eV which is too small to make a significant difference in the temperature effect, Figure 2 , on the spectrum in ethanol solvent, [14] . Therefore IBF molecules exist in the two forms in a racemic mixture. From the energy difference between the two forms it has been calculated that the ratio between them equal 0.35 of the S-conformer of higher energy this means that the R-form is the predominant form in the IBF drug i.e. 65% at 37˚C. The two forms have nearly the same constants of ionization potential, Ip, and electron affinity Ea, except the dipole moment of the S-form is higher than that of R-form.
From the previous Table 5 , it can be concluded that the IBF molecule, even S or R, form has lower energy than those of phenyl derivatives of propanioc acid which have higher ionization potentials than those of IBF forms. The electron affinities of 2-PPA and Zn (IBF) 2 are higher than those of the studied compounds. The S-IBF and 2-PPA have the higher dipole moments among all the other compounds.
Regarding the HOMO of IBF molecule even in the R and S-forms, it is ψ m in each singlet configuration eigenfunctions of the excited states. From the previous Table 6 , it has been noticed that the first excited state of R-form includes the configurations of transitions ψ m−2 → ψ m+1 , ψ m → ψ m+1 , ψ m → ψ m+3 and ψ m → ψ m+4 . The configuration eigenfunction of highest contribution in the first excited state is that includes the transition ψ m → Ψ m+1 of eigenvector 0.60334. From the previous Table 7 , it can be noticed that the first excited state of S-form is constituted from the configuration eigenfunctions of transitions ψ m−2 → ψ m+1 , ψ m−2 → ψ m+5 , ψ m → ψ m+1 and ψ m → ψ m+2 and ψ m → ψ m+5 . The configuration which has high contribution in the transition to the first excited state contains the transition ψ m → ψ m+1 of eigenvector 0.55621 in case of S-form. In the second singlet excited state of the R-form, the contributions of configuration eigenfunctions containing the transitions ψ m−1 → ψ m+1 and ψ m → ψ m+2 are the highest as well as in case of the S-form, Table 6, Table 7 . For the R-form, the third excited state includes the highest configuration eigenfunction of the transition ψ m−2 → ψ m+1 as well as in case of the S-form. It is shown from the previous Table 6 , Table 7 , that the first transitions from the ground state to the firs excited state for the two conformers lies at the same wavelength 445 nm which has not any change in the uv-spectrum of IBF drug by the temperature effect [14] .
From the previous Figure 3 and Table 8 , of IBF spectra, it has been shown that there is some broadness in the top of the absorption bands in different solvents and of course the temperature effect doesn't show any change in the relative intensity, Figure 2 , due to the very small energy difference between the two conformers R and S 
226.03 0.0497 Figure 3 , that the absorption bands at λ max = 231 nm have higher intensities more than those at λ = 263 nm in different solvents. The life time of the electronic excited states τ, of this molecule has average value ~200 ns for the transitions at λ max = 263 nm but it has lower average value ~45 ns for the transitions at λ max = 231 nm. The ultraviolet spectra of 2-Phenylpropanoic acid Figure 4 , show bands at λ = 257 nm and at λ max = 228 nm which have the induced transition probability (B f ) in different solvents being higher than those of the spontaneous transition probability (A if ) as in the same case of IBF spectra. The molar absoptivities of the two absorption bands at λ max = 231 and λ max = 263 in the IBF spectra are higher, Table 8 , than those of absorption bands λ max = 228 and λ max = 257 nm in the spectra of 2-Phenylpropanoic acid, Table 9 . The oscillator strengths f if , in 2-Phenylpropanoic acid spectra in different solvents are lower than those of IBF spectral bands. The dipole strengths D if of 2-Phenylpropanoic acid absorption bands in different solvents are lower than those of IBF but the life times of the excited states of the absorption bands in the spectra of 2-Phenylpropanoic acid are higher than those of IBF spectral bands. From the previous Table 10 , the transition energy from the ground state to the first excited state lies at 244 nm which is corresponding to an experimental value at 257 nm, Table 9 . This first excited state of minimum energy structure of 2-PPA, The first calculated electronic transition from the ground state to the first singlet state lies at 236 nm which is not far from the experimental maximum wavelength at 259 nm, Table 11 . From comparison point of view between the spectral parameters between 2-PPA and 3-PPA it can be noticed that the Einstein transition probabilities (A if and B if ), dipole sstrength D if and oscillator strength F if of 2-PPA are higher than those of 3-PPA spectral parameters but the life time of excitation of 3-PPA is higher than that of 2-PPA spectral parameters, Table 9 , Table 11 . The first excited state of the minimum energy structure of 3-PPA, Figure 6 , includes the transitions ψ m−2 →ψ m+1 , ψ m−2 -→ψ m+2 and ψ m−2 →ψ m+4 , Table 12 . The major transition in the first excited state is coming mainly from the transition ψ m−2 → ψ m+1 , with eigenvector 0.65683. The calculated transition energy between the ground state to the second excited state lies at 234 nm which is not far from the experimental band position 215 nm in the spectra of 3-PPA, Figure 7 . The major transition in the second and third excited states include mainly the transition from ψ m to ψ m+1 with eigenvectors 0.50780 and 0.46741 respectively. From comparison point of view of the spectral parameters, Table 8, Table 9, Table 11 between IBF and propanioc acid derivatives (2-PPA and 3-PPA), it can be noticed that the spectral parameters of IBF and 2-PPA namely Einstein transition probabilities (A if and B if ) are close to each other but the dipole strengths D if , oscillator strengths, f if and extinction coefficients ε max , of IBF are higher than those of 2-PPA but the life times of excitation τ, of 2-PPA are higher than those of IBF. From comparison general point of view, the spectral parameters of IBF and 2-PPA are higher than those of 3-PPA except the excitation life times of 3-PPA which are much higher than those of IBF and 2-PPA. The blue or green colors (aquamarine) of the copper complexes as in the Cu(ligand) 2 complex are due to the of absorption band in the region 600 -900 nm in the spectra. For Cu(IBF) 2 complex spectra, Figure 8 , it has an absorption band at about λ max = 700 nm which is attributed to d → d transition [15] . From Table 13 From Figure 3, Figure 8 , it has been noticed that the first excitation band of IBF at λ max = 263, has been red shifted to λ max = 280 nm in the spectra Cu(IBF) 2 complex due to some planarity in the complex molecule, Figure 9 .
From Table 14 of the spectral data of Zn-complex it can be concluded that this molecule has an absorption absorbance at the same wavelengths of IBF i.e. at λ max = 230 and λ max = 263 nm as well as in the molar absorptivities of IBF, ε max , are not far from those of Zn-complex spectral data. There is satisfied resemblance between the values of the dipole strengths, D if and life time of excitation, τ in the spectral data of IBF and the complex Table 8 and Table 14 , except the oscillator strengths of IBF spectral data, Table 8 , are higher than those of the Zn-complex spectral data.
From the minimum energy structure of Zn-complex, Figure 10 , shows that the IBF moieties in the complex are perpendicular to each other therefore the absorbance of the complex is confined in the absorption bands of IBF molecule at 228 and 263 nm, Figure 11 as in the case in the spectra of IBF, Figure 3 . This appears clearly from their appreciable resemblance between their spectral data, Table 8, Table 14 . This coincidence between the spectra of IBF and Zn-complex is coming out from the perpendicularity of the two IBF moieties in the complex therefore the conjugation overall the molecule is interrupted between the two IBF moieties in the complex. 
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Anticancer Effect of Ibuprofen Drug
To deepen the denotation of cancer, it is mutual electron transfer between the nucleic acid bases and electron donor or electron acceptor, i.e. free radicals, drugs even some food like grills and fries. Losing an electron from the nucleic acid bases inside the nucleus produces carcinogenic cell in which the nucleus acts as electron donor to any electron acceptor such as in case of Paracetamol metabolite in the liver, NABQI, Figure 12 having high electron affinity being sufficient to withdraw an electron from guanine in the nucleus of liver cell in absence of glutathione [12] . Therefore the nucleus looses an electron producing cationic nucleus as a free radical which can behave as positive carcinogenic cell. The positive cancer means that the nucleus lacks an electron due to the mutual electron transfer; therefore it behaves abnormally i.e. cancer. This type of cancer can be treated by drugs having spontaneous electron donor character in a certain condition to compensate the electron deficiency from the nucleus such as Ibuprofen drug in its anionic forms. After administration of Ibuprofen drug, it passes via human stomach of pH ~ 2 and in full stomach of pH ~ 4 -5 saving the molecular form of the drug AH. After the drug arrival to gastrointestine of pH ~8 -9, therefore the anionic form A − of Ibuprofen drug exists side by side with the molecular form AH in intestine. The ionization constant of Ibuprofen dsrug pK a = s4.85, using the relation: The ionization energy, Ip, of Ibuprofen drug molecule by DFT method in the stomach being equal to, 6.6804 eV, and decreases when the drug arrives to the small intestine at which the pH value lies between 8 -9 and the value of the ionization potential decreases to 0.9015 eV, table. Therefore the Ibuprofen drug behaves as spontaneous electron donor in the small intestine. In the same way, the electron affinity of Ibuprofen drug molecule in the stomach is equal to 0.81634 eV, table, which decreases in the small intestine to be −1.4392 eV. This means that Ibuprofen drug anion hasn't the ability to receive an electron from the IBF molecules. Spontaneous electron donor to nucleic acid bases must fulfill the following condition: A. El-Shahawy et al.
where Ip is the ionization potential energy of the anion and Ea(NAB) is the electron affinity of nucleic acid bases.
From comparison point of view with respect to the nucleic acid bases it has been found the following values of the electronic total energy, ionization energy and electron affinity in the following Table 16 .
From Table 15 , it has been found that guanine has the lowest Ip, 6.1879 among all the other nucleic acid bases hence it acts as an electron donor forming the cationic nucleus of the carcinogenic cell.
Since Ibuprofen in the small intestine has very low ionization energy, 0.9015 eV and the electron affinity values of nucleic acid bases are higher than that of IBF anion; therefore IBF anions in the presence of IBF molecules can act as spontaneous electron donor to compensate the electron deficiency of the carcinogenic cells in the intestine. The presence of the mixture of A − and AH in the blood gives the chance to inhibit different types of cancers such as protostate, lung and breast cancers [2] - [4] .
From the previous Table 16 , it can be concluded that the anions of (2PPA) and (3-PPA) have Ip values which are lower than that of the anion of IBF therefore these two compounds can act as spontaneous electron donor and can be used as stronger anticancer more than IBF drug. The heat contents (ΔH) of alteration of AH molecule to its A − anion for the studied compounds (IBF, 2-PPA and 3-PPA) have the following values respectively, 352.393, 347.619 and 349.504 k·scal·mol −1 at 37˚C. Therefore this mixture of molecules and anions of the studied compounds are anticancer [2] - [4] .
Metabolism of IBF Drug
The metabolic activation may be via chiral inversion not only leads to higher therapeutic potency; from another hand it may also cause a great risk of acute kidney failure in patients with renal disorder. The side effect of Ibuprofen includes gastrointestinal disturbance and central nervous system (CNS) depression. All of these adverse effects are found to be mild, [16] . After arrival of ibuprofen to the blood after absorption from the small intestine to follow up via blood of pH 7.4 toward liver where its metabolism takes place to give ibuprofen acylglucuronide, [16] [17], oxidation to produce two major metabolites, 2-hydroxyibuprofen (2HIBF) and carboxy-ibuprofen (CIBF), Figure 13 . The other minor oxidation products are: 1-hydroxyibuprofen (1HIBF), 3-hydroxyibuprofen (3HIBF) and 2-(4-carboxyphenyl) propanoic acid (CPPA) were detected in the human urine. CYP2C9 is the predominant enzyme which is responsible for the oxidation metabolism of Ibuprofen (IBF). The DFT Parameters including total electronic energy (TE), ionization potential (Ip) and electron affinity (Ea) of the metabolite products are given in the following Table 17 . From comparative point of view, the Ip's and Ea's of the metabolite products of IBF, Table 17 , Figure 14 , with those of nucleic acid bases, Table 15 using the same method of calculations, it can be concluded that all the values of Ip's and Ea's of the IBF metabolite products are consistent with those of the nucleic acid bases. Therefore there isn't possibility of electron transfer between them and the acidic metabolites tend to have some anionic forms in the slightly basic medium in the human blood, 7.4, hence, the metabolite products of IBF are safe from cancer effect in the liver or in the kidney.
From the different values of Ip's of nucleic acid bases, Table 15 , it has been found that guanine has the lowest Ip value among all the other nucleic acid bases, 6.1879 eV and with respect to that of 1HIBF metabolite, 6.8831 eV. The metabolite 1HIBF has an electron affinity being equal to 1.0591 eV. Therefore guanine acts as electron donor with respect to 1HIBF metabolite and the electron transfer energy between them reaches to 3.841 eV which is corresponding to a wavelength being equal to 322 nm. The electron affinity of uracil, 1.8626 eV, Table 15 , is higher than that of 2HIBF, 0.8376 eV, and the ionization energy of uracil, 7.3316 eV is higher than that of 2HIBF, 6.598 eV therefore uracil acts as electron acceptor with respect to 2HIBF metabolite to produce the negative cancer of the anionic nucleus. Therefore the electron transfer energy barrier, 4.734 eV (262 nm) prevents the electron transfer between them [12] [18] [19] leading to the absence of the cancer disease in the liver. From general point of view, guanine due to its lowest Ip and low Ea, acts as electron donor producing positive cancer and uracil due to its high Ea and high Ip, acts as an electron acceptor producing negative cancer. Generally, the anion of 3-PPA is more electron donor than that of IBF in Table 16 , since 3-PPA anion has the lowest ionization energy. Therefore it is advisable to use this compound instead of IBF as a drug to inhibit positive cancer diseases.
Conclusions
1) It is good for the health to take Ibuprofen drug regularly to avoid cancers of gastrointestine, protostate, breast and lung.
2) 2PPA and 3-PPA are better as anticancer than Ibuprofen drug.
3) Ibuprofen metal ion complexes are not anti-cancers like anions of IBF, 2-PPA and 3-PPa.
